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Commeon Parts of a Valve

i
Many parts are commaon to all valve types. This topic will take a lock at these parts and describe the purpose and function of each part. aS I ‘ p‘ Erato r

[ ] [ ]
\ralnlng

The graphic below shows the parts that almost all valve types
have in common:

The valve body (shell) is the auter covering of a valve. It is
the structure that holds all valve parts together, The valve
body connects to inlet and autlet piping through threaded,
flanged, or welded joints. Depending on the application, a
valve body can be made from metals, alloys, or plastics. The
arrows on the body indicate the direction of flow.

Made for new operators

Fundamental knowledge

The cover of the valve body is called the bonnet The
bonnet is made of the same material as the valve body,

@ and it is commonly connected to the body by a threaded,
flanged, or welded joint.
The attachment of the bonnet to the body is considerad a
pressure boundary. The weld joint or bolts that connect the
bonnet to the body are pressure retaining parts, and can be
a potential source of leakage.

16 Courses
Graphics-driven

Includes assessments

The closure member (closure device) is the physical
barrier between the fluid flowing threugh the valve and the

@ valve itself. The closure member opens, closes, ar throttles
flow through the valve. Valves are often named according )
to the type of closure member they use. There are three ‘"
main types of closure members: gate, ball, and plug.

Can be delivered online or in-
person

Example: Valve Illustration

. _ h ~
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The boiling point strongly depends on pressure. If the substance is Higher Lower Pressure

exposed to a higher pressure, boiling will start at a higher temperature, RS, e Lot

Conversely, lowering the pressure will reduce the boiling paint | ' A
temperature, Wf;a_'-' ral I I I I Ig

Basic Operator'

This can be explained by the concept of vapor pressure: the boiling peint
is reached when the prassure of vapaor bubbles is high encugh that vapar
can escape the liquid. In other words, the pressure of the vapor bubbles is
equal to the surrounding pressure.

Made for new operators

At high elevations, water boils at a much lower temperature than 212°F E.N\‘-w
because the atmospheric pressure is lower. 1

Fundamental knowledge

This same principle is utilized by pressure cookers; at higher pressure, =2
boiling accurs at a higher temperatura, which in consequence speeds up E,:E’;_:R

cooking.
Lower Higher Pressure

Elevation B Boiling Point 16 COUI‘S@S

Boiling Point (BP) and Pressure

Graphics-driven

Heat and Phase Changes
A

Heat supply that creates a change in temperature, such as when the water
temperature is raised to bring water to boiling, is called sensible heat.

When all liquid is vaporized and more heat is supplied {and only then), the
vapor temperature increases; this is also sensible heat.

i i Includes assessments

Temperature

Can be delivered online or in-
person

Heat supply that generates a phase change, such as when water vaparizes
or candenses, is called latent heat. The temperature remains canstant.

P Heat
The graphic shows how sensible heat supply causes changes in Sensible Heat Latent Heat Sensible Heat

temperature, while latent heat supply does not change temperature. (Heating of Liguid] | {Vaporization) ! (Heating of Vapar)

Sensible and Latent Heat

Distillation Principles 8
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Reading P&IDs - Examples C e
This topic shows example P&IDs and explains what information, relevant for an Operator's job, can be retrieved from the drawings. Mote aS I p ra O r

that you must always consult the Legend Sheets to properly identify symbols when working with P&IDs.

D-600
The equipment tag indicates that the Suction Drum (D-600) is suction Urum

@ displayed. Drum diameter {DIA)} and height (T,/T) are shown, D“i:ﬁ;‘f;s;’Egﬁg,
as well as design pressure/temperature, construction material S MO kg * ( )
("KCS"/killed carbon steal), and that there is no insulation. iznion; Hore:

Made for new operators

@ An incoming stream enters the drum near the top and flows
against an internal deflection plate.

On the top of the drum, piping is equipped with a 4" normally 7 / @/’ e Fundamental know}edge
closed (NC) block valve (numbered), a %" block valve L T
(numbered) take off line, and a 4" MC block valve (numberad) S
that is blinded. The line is connected to other equipment, but

a blind is in place. The line is built with a slope to allow free
draining from the other equipment into the pipe. A block valve
between the blind and the (not shown) equipment can be used
to drain the line.The line label shows, among other data, that this
iz 4" piping. The "cloud” and the triangle containing "0" indicate
there has been a change. To find information about this, refer to
the revision table on this P&ID.

16 Courses

Graphics-driven
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Includes assessments
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A 10" insulated, heat traced pipe exits from the top of the drum. ’
@ Mote 6 contains information about heat tracing temperature i
setting for this line. The line connects with the next equipment -
{not shown here).

v
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E

Can be delivered online or in-
person

............

Piping and Instrumentation Diagrams
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Inpuils and Dutpits

The Hydrocracker Unil {HCU) consists ol a number of relaied systems. Products from one sysiem may end up as sed lo anothes, or
lmave as linal praducts. Ta fuly understand e imeraction of the syslams, it is impartant far you to recogniza ils inputs and culputs,

Lean Amine Hydrocracker Unit Systems
Anti-foulant

= e P ——_— Chemicals Produced _ ¢ Rich Aming
Corrosion Inhibitor | ! Feed Haaltng Cl :I
H.S Scavengar Reaction |

LA System

Atmospheric Gas Oil (St i
e =
Light Vac Gas il e e—. — it
——————] [ b [ M eparations Heavy Maphtha
Light Cycle Oil Inputs | Separation & | | Train 1 Cold e
Light Coker Gas Oil i Absarption | _ —
Hydrogan Sysiem '’ iesal
BFW /
A Fractionation | | |
Condansate | System ("
Cooling Water =
Glyool Utilities Used
Instrurnent Air c-001
Flarl b Compraession : | | Compression
Fiies Syzlem Syslam
Mitragen
Elactricity

www.peoplecoreinc.com

Sour Waier

{
J

Hydrocracking Unit Inputs & Outputs

Inputs o the HOU include:

Almaspheric Gas Gil
Light Wacuum Gas Oil
Light Cyele Oil

Light Coker Gas Oil
Hydrogan

Chemicals used in the HCU
include:

Lean Aming
Anti-foulant
Corrosion Inhibifor
H:5 Seavenger

Tha Wilities used lo enable the

Hydrzcracking facility to function as

intended includa:

s« BFW = Cooling Waler
Steam « [Insirument Air

.
« Condensatg® Plant Air
+ Micgen + FuelGas
L]

Giycol « Elaclricity

Outputs aof the HCU Plant include:

Light Magphtha
Heavy Maphiha
Jat Fusl

Diesal

Utilities produced in the HCU Plant
include:

» Steam
» Condensate

The following Waste Streams are
produced in the HCLU:

= Sour Water

#/4 PEOPLECORE
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Facility/Unit
Overview

Brief overview of the facility
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Inputs and outputs

Fractionator
A Fractionator is a vertical vessal, or
column, thatl saparates a feed siream into
two or more components accarding to the
beiling points of the componants. it
contains trays or packing 1o aid in the
gas-iquid contact. The lower molecular
weight {lighter") compounds are driven 1o
the top of the column and removed at the
overhead draw. The higher molecular
weight (“heawvier") compounds are driven
to the bottom of the column and remaved
at the bottom draw.

Fuel Fired Heater Separation Vessel

Types of equipment

A Fuel Fired Healer is a plece of A Stripping Column, or Stripper, isa
aquipmeant that burmns fuel gas to generate
heat for the process siream. The process
streams flow through tubes within the
firahen. The burnar is equippad with a
pilat to light the burner. Fuel far the heater
can be darived from off-gas, natural gas,

These vessels are prassure vessels that

distillation column where a gas is strippad
fram a Bquid solution. Stripping is the
removal of a component from a liquid
stream through vaporization and uptake
by an inscluble gas stream. Thus,
absorption and stripping are opposiae
oparations, often used logather in a cycle.

provida a mowving fuid with a small
amount of storage space. The storage

Simplified process flow

space is used to smooth cul flow
fluctuation. Additicnally, the fluid has
enaugh residence time in the vessel to
separate infc phases. Gases are drawn
off the top, and liquids are drawn off the
bottarm.

Material and physical hazards

or fusl il

General safety and health
considerations associated with the
facility

Equipment
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Pretreater alflusnt fows through the Hydrosracker 1a convert higher
miclecubar weighl feed components Lo more valuable, lighter products.
Dhaanch & Waka-ug Hidrogen. Resctions in both the Pretraater and the Hydrocracksr eccur ata high

e Lo T tarmperature and pressure in a hycrogen-rich atmosphere, and in the
prasence of calalyst

Pacavury Gasis TG
- — Zil, - In the Het Separation & Train 1 Cold Separation System, the procass
Fmscrte Wit begirs fo separabe reaction products from reastian byproducls and
rmexycle gas. This Hot HP Separator coliests the heavier hydrcarbon

mabarial $hat wil be sar 1o $he Main Fractionaior via the Hot Flash
Drum. The grocess stream fom the tp ol $ie Het HP Separator is

b bomianes | GO0k, then again splits inlo tea trains far cold separation. In fis
systen, the Train 1 stream is cooled (o condanse waler and hydrocarkon
liguid 52 that & canbe saparated from the hydrogen-rich recycle.
Recoverad hydracarbon liguid is cocled and routed io the Main

o ' Brief overview of the facility

siream {rom the coaled Hot HP Separater wapor is furlber cocled lo
e I ] L L R —— condense waler and hydrocarbon liquid sa that il can be separated kom
= 2 iaaxy haghfa iz Shnal = the hydrogen rich recycle. B is separated in 2 slages. The recoversd
hydracarbon liquid is cocled, then mixes with the Train 1 fiow to the Main
Fractisnalcr. Hydrogen-rich vapors recowsssd from Train 1 and Train 2
Swest Fcye Go 5 + 3
e e with an 1 emove HyS A1 Fiordass psity of the sircam | ]p ucs and ou p uts

50 that it can be recycled to e Reaciors.

i1 the Feed Heating and Rsaction System. feed is pumped 1o $ie high . . .
pre=sure reaction cirout, mixed with hydrogen, then heated o the

tamperature necassary for resctions to procesd. Due to the unit's high

cagacily, two paralled reacior irains ane Lsed. The fsed is sl protreatsd

far sullur and nitrogen removal, as well as for glefin saluration. This is

dona primarily (o pralec! the downstream hydrocracking catalys:.

s ier

Pucpcia Hycvzgan
Piacy=is Hydrogan

tpedvagan ks POC

Nzt Flsch D Batzem

ST eryca Mg,

Dattora

I the Main 2 System. leed the Hal
and in lhe Low Prassure Saparators is separated inlo valiabie products
through the process of distilation. Thane am twa side draws on the Main

semraminnonenns | Types of equipment

B Fracssea

sedies of Heal Exchangars ard fiow (o siceage The Frastonatar balioms.
is rauted 1o the Distilste Frastionalor far furthar fracticration. A partion al
i . e baitams i recicled 1o tha Feed Surga Drum far additional product
conuessian_

. .

In the Distillate Fractionalion System. Main Fractonalor Bolloms is

separatad through distllalion (o yisld more valuable products. Tha 11 l lp 1 1e process Ow
Distilates Fractionator also has twa drows: jet fual and diesel. Each ol

these draws is ruted o & steam sirpper far Ight ends removal.
Distilate product i rovled o sicrage. Jet Fuel is senl ta drvers o
remove waler to reducs baze painl. Cherhesd is condensed and
separated ta recover heavy naphtha product. Dissllate Fracionador

fremmnmmsiis. | - Material and physical hazards

I the €01 and C-002 Compression Systems, vanous fydragan
R EREeiese o AL N sireams recovared within the unil are comprassad so that hydragen can
be rebumed b the high pressire reaction system. Each sysiem includes

a siv-cylinder reciprocating compressar, Cylinders 14 and 24 compress G

sweet racycis hydrogen from the Aecytle Absarber b provide hydrogen enera Sa e an ea t

faed and guench gas Io e reactors. Cylnders 1C and 20 compress

Mlain Fractionator swerhead vapor, which is sent 1o the FCC Unit. The D

cylintens camprass makeup hyckogen fram the #1 Reformer. Discharge

SEENSEERNEERT | considerations associated with the
facility

Traln 2 Coid ——l——
on fp——

g
Eyutem

= = LR
Wsh Waba

Simplified Process Flow
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Material Hazards
MSDS Number NFPA aCI I I I |
CAS Number(s) Ratings Major Hazards Special PPE/Controls
[ ]
Wenflale the area io keep concentrations of
- hiydragen from building up. A supplied air
— MSDS: § Spisditel gl respiralnr shoukd be wam when )
il CAS: 1333-74-0 e e concentralions an uknewn. Spark-prool Muliple prozesses
nary route of exposre 8 INSISION. | ols should be used io contral ignition
SOUMGES.
P . - 'S K
Maintain O levels above 18.5% Use B f f th f 1
R S S Nrogen ons: 727579 O — Frsere OB oo rief overview o e facilh
sections, each reprasenting a specific hazard. @ :
Health, Flammability, and Instability are rated e I TR
t ; ; i B t i
! e CAS: T4-98-6 Extremely llammable gas. Vapors are venlilation, whare possitle, ¥ minimize
numerically, and Spacial Hazards are identifiad with S
symbols or abbreviations. 115-07-1 heaviar han air, May explode violenlly. | worker exposise and prevent sxplosive Inp uts an Outp utS
eonceniralions.
MNumbers in the three colored sections range from O
ta 4, with the following definitions: Ehermicil goggies are recoiiase
: 2 Wiear chermical masistan! gloves when
0= Minimal 1= Slight 2 = Moderate 3 = Serious HYEYOCMTAONR Lo G GG S Highly rsmTabi handling. Wear approved respirstors il .
allowabia limils are sxceedad,
b= soee Types of equipment
T — Chemical gegoles ae reoam mendsd,
oy S I - ¢ Wear charnical nesistan gloves when
3= T, il protectte st wad irisiiting wppmratus vecpulred Hydrocarbons Cy' CAS: By Strearm Flammable haanclling, Wee appecued Fakpiralrs i
2: Brasihing sparstas and | s mamk m b o allowabile il are stoseded. - .
T S l f‘ d ﬂ W
- PRt frro—— e If cancentration ks sbove allowabie imits, lmp 111€ process o)
) : Hydrogen Sullide CAS: T7E3-D8-4 o 9 selilals he arsa. A supplied s respiralar
l:mﬂdnﬂl::'ﬂ < concenbralions. B SCBA shoukl 8lsa ba Woim.
2: Corbeiible, mouis hesling o ignls poind sbovw 20"
1: Blightty Comboribl L] [ ]
e s el gogaes, faca sic bt Material d phys lh ds
¥ Evplaklv i dinaid thEiarita Ak CAS: TTE4-41-T Sirarg alkal Colodess gas or liguid chamical goggles, Face shisd, rubber a. rla. an lca azar
i i e B wilh & pungent oder. gloves, and pratective dathing when
e ;-..:_..;._,..n.u...u. handling. Aveid brealhing mist ar vapors.
T i o, CAS: 7783-08-4 Clear 10 yalow-brown liquid with a fou
0 Mool stal it et mih wtar HEErs ; % o It the conceniration is above allowables
Sour Water TII2486 m:]:gﬁt:;fgg'b&ﬂﬂ“: e imits, verisls e area. Suppied air General Safe a l I d I l ealtl I
. . R - TEAT-14-5 il i vespiraior or 5CEA should be worn.
Acid ACID Une Hio Water W . . - .
s — CODSIdEI’&thl‘lS aSSOClatEd with thE

facility

Material Hazards

www.peoplecoreinc.com
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Safety Shower/Eyewash Station

SEUF CathNgD el ]
| GRERTHIN APPRAATIE

Breathing Apparatus

s l—

.

Firefighting Equipment

L m— .

Safety Shower/Eyewash Station

Thare ara Safaty Showers and
Eya Wash Stalions located
throughout the plani. Eye wash
stations should be used whanaver
an individual's eye comes into
contact with a chemical hazard.
Safaty showers will ba used when
an individual is exposad o a
hazardous chemical. The
lecations of Safety Showers and
Eyewash Stations’ switches, as
well as cihar safaly systems, ara
shawn in the plot plan on page 13.

Breathing Apparatus

The Braathing Apparatus lscated
throughesut the facilily is for supplylng
Breathing air to the operators and
maintenance personnel when
performing dutles that could expese
them te brasthing harmful chemicals,
Thig eosld secur during sampling o7 in
the event of an accidental leak or
ralsase, Tha breathing air sialions are
supplied with self-containsd breathing
apparatus wilth a 30 minuts supply of
breathable air. Emergency escape
braathing apparatis provides a 5
miinute sugply of breathate sirand is
ugid o escape hazardous of sxygen
deficient atmospieres,

Firefighting Equipment

The Firafighfing Equipment consists
of hoses and other equipment
located throughout the plant. All
firefighting equipment is painted red
for easy identification.

—

'

www.peoplecoreinc.com
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Safety Systems

Emergency Stop Switch

Emergency Stop Switch

An Emergency Stop Switch (ESD)
is a safaty mechanism used io
shut off equipment in an
emargency situation whan it
cannot be shut down in the usual
manner. Unlike a normal
shutdown switchiprocedura, which
shuts down all syslems in an
orderly fashion, an emergency
&tap switch is designed to
completely and as quickly as
possitde abort the operation.

A PPE

Minimum Personal Protective

Equipment (PPE) requirements ta

perform work in the plant include:
+Hard Hat

=Impact resistant safely glasses
with side shields attachad

«Salety shoes with leather uppers,
P salety toes, oil resistant solas, and
a defined hesl
+Fira Retardant Clathing (FRC)

+Hearing Protection

+Parsonal Ha5 Monitor

o

#/4 PEOPLECORE
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Caustic Scrubbing System
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#/4 PEOPLECORE

Overview:

Belween the 4th and Sth stages of
cracked gas compression, a
caustic solution Is used as a
scrubbing medium to remove acid
paseas from the cracked gas

stream. This accurs in a multi-staga
scrubbing tower, whara a chemical
absarption process accurs fa
ramaove HS and GO, from the gas.

Light gasaline is used lo axtract
heawy hydrocarbons from the spent
caustic. Tha gasoline and caustic
phases ars separated in twa
separation vessels, with a waler
wash between separation stages.

When the scrubbing medium is
spant, it mist be disposed ofina
safe and environmentally friandly
manner. Prior to disposal, heavy
hydrocarbon components ang
ramoved from the spent caushic in
a stripping tower.

System
Module

Process flow description
Unit is broken into Systems

System drawing based on client
P&IDs

Overview of why System is
important to the Unit

Nodes identify important aspects
in the subsystem and their purpose

10




Overview:

prehasted by quench walsr that laws
hiotigh the Lube side of the xchanzer.

the 6% Stage Sustion Drum af the Cracked Gas Compressar.

Duiring operation, he respactive Block

Cracked Gas from Caustic Serubber Inet Caustic Crreulation Pumnp P-13471S is &
Seperaies flows mm;n o hanAda T Crasked Gas lrom the 4" stags 11he GGG s ac 1 scidt gases in the Caustic Scrubber. This is achisved as the cracked gas dses lhrasgh the serubber AT BEArA 15 m{zw
The Causllc Seadiber Prafhisater. It & ared conlacls a descanding soiulion of caustic. To increase the efficiency of the process and cansequently to minimize fresh caustic consumplion, the absonplion process in

: the Caustic Serubbar is dividad inlo three caustic wash sestions wilh a water wash saclion at the top. Purilied cracked gas leaves fram the 1op of the scrubbier and lows 1o

R T

Pufpase:

Tha cracked gas siream is prahaated o
prevent condensation lrem accurring in the i
Causfic Senbber.

Eroia e w Vi

Frash (ussns b bem

wvalves in the commecting lines ai the

suelion ard dischasge sidas of the pumps

P-134T1ABIS are closad, and caustic

ayeles are separaled properly. | I

oY ma—n .
= TS i
A i o W
R & - - Caustic Cireulation Pumnp Il draws caustie

Prabealed crasked gas erlars the botiem
ol the Causlic Serubber and Mows upward

TP TMECYees

fram thea middl e chimmay ray and suppies
circulaling causlic to the upper (strong)

Iraugh the tower,

Purpose:
C-13d01 ig a scrubbing lower where acid

caustc cyce on ow conlnd, Caustic s
derwrward, absorbing any H;5 and COy

nol absobed in the lower twa seclians as
i contacts $he rising cracked gas siream.

Process flow description

pases, HaS and COg, are remaoved from
lhe cracked gas siream by contact with a
counlerewTenl stream of dlule caustic.
The scrubbar is divided inlo Tour seclions
la Maximize calistic uilization and
incrasse process elficiancy.

The upparmos! section of e colimn is

Ihe water wash section. Boiler leed water - - L

simaemcrw § Unit is broken into Systems
i the top of the ower by Caustic Scrubber

Wisshwwales Pump, Afler passing dawn the

washing irays, the waler accurnulaies on

e chisnney Lray and avediows thiaugh

e down-pipe ke e section belaw, whare

e System drawing based on client
STl

damage % he downsiream compressor.

The bwer thiea saclions of C-13401 are
causiic wash seclions. Caustic sirenglh
decreasas down he lvwer. Each seslion
has s own cyde, reguinng fewer trays
and resuling in lower pressure drog. The
lowest caustic wash seclion is where The
bulk ol 1he acid gas is removed (rem he
cracked gas.

Caustic Circuation Puirg | pravides
circulating caustic o the batiam. (waak)
caustic wash seclion an Now contfal. The
purmp discharges caustic balow he owers
lowaal chimfey liay. Causlic lals
dowrnward, abso H:S and CO: as il
contacis the riging cracked gas siream.

Overview of why System is
important to the Unit

Cracked Gas

Quench Water

Caustic Circuation Purms | diaws caustic |
Troen the lower chimney ray and provides I
circutating caustic fo the middle causfic |

wash section on low contrel. Causlic fafks | S R — | ISRRRPEFIR Sp—
dewnwarnd, absarbing HeS ard 0 85 1 | L_“ T
cantacts the fising cracked gas slream. — ——

Light Gasoline

: i Nodes identify important aspects

o in the subsystem and their purpose

Chemical Additive

Blowdown
‘Warm Flare

—— —

Purpose:
Constan flow of circulaling causic o the
middle seclion provides the cokimn
e cifcutating Novw, which i highear
f 1

requirements, Excess caustic flows
Iraugh the lower chimney iray downgipe
& the lewer caustic eyele

istic Scrubbing Subsystem

www.peoplecoreinc.com 49 PEOPLECORE




Spant Caustic -E‘rt-fipar
" J- E

Tne Spent Gaustic Swpper I8 a 24 ray stripping column that

utilizes natural gas to strip volatile hydrocarbons, such as
benzena, from the spent caustic stream. These compounds

must be removed from the spent caustic prior to disposak

> How It'\Pln'ur'ks

Preheated spent causiic from the Speand Caustic Heater amers the Caustic Scrubbes fram an inlel distributor
near the 1op of the salumn. The datributer evenly dispenses spant caustic alang e column cross section.

Tha caustic talls deowirward o ray nurmber 20. Trays #1-20 are cascade canfidge typa trays. Wilh cascade
irays, liguid falls down the calumn splashing off the rays wilh minimam liquid level build up.

Tha purpose of these trays is 1 increase the amaunt ol cantast betwsan tha liquid and vapar phases wilhin e
coiumn

Matural gas eriers ko ihe botlom of the columa below the fays and rises upward, coundencumanly ia The
dowirward lowing caustic. As the gas and liguid slreams ane conlacted, voialile trganic compoundss ane
siripped oul of fha caustic siream ard flow upward wilh the naturel gas.

Siripped spenl causlic acoumulates in the botlom of he etipper. I iz pumped by the Caustic Stripper Bollam
Purip o DSEL fer disposal.

G Matural gas and siripped WOCs continue upward Sirough the column o the waler wash saction. This saction
eonlaing 4 vake-lype trays.

The strigped-ofl hydracarbarms exil with the aatural gas Trem e fap of sirppar. They sambing wilh the vent gas
slreams Irom Spi':ﬂl CaisliciGasoline Separator and b Sp-:nl Caustic/Gasoling SEMI&W 1l and are sent o
Ihe Qusnch Tower via the Gazaling YWater Ssparatoer drip leg.

B BFW i rodled 1o he lop af the column o remave any enlraned caustic draplels in the Uppes Walsr Wash
Seclion.

A demister is installed above (he 16p Way 10 avaid eniainimend of water draplets in the Slripped gas Naw.

Spray nozzles ane provided lor flushing the demigier in case of plugging. The spray nozries ane pointed upward “
teward the demisiar Flushing should anly be perlormed when e sirppar is bypassed. i

Monitoring

Monllored Variabie Tag Number
Mastral Gas Flow Fate 136 FC-004

Equipment
Module

www.peoplecoreinc.com

Wiaste Gas Flow

136 FI-084

Calumn Level

136LY-003

Calusmn Bollom Tergarmature 136T1-083

Column Dilferengal Prassure 135PTH-001

BFW Flow

135FC-062

BFW Temperalure

183TI-045
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Overview of each equipment item in
a System

Picture of equipment in the field

Overview and purpose of each
equipment item

Client specific detailed equipment
drawings

Internal components of equipment
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@ Taps Condanser through a nozzle located al the top of the vassal.

Main Column Top Accumulator (V-104) How It Works .
'} ] L“t—”g-ﬁ-""__ Tha Main Column Top Accumulator receives the cooled, condensed effluent from the LP- q l I | p I I I e | I

At the Inlet of the vessal, momentum change |s accompdished by a curved long distribuior

pipa. The curved inlet causas a rapid change in tha diraction of the fead. Tha rapid change
(Z) indirection causes the feed 1o disperse into the vessel, minimizing lurbulence/swings in the
liquid laval. The distributor pipe ensuras that the vapour and liquid distribution into the
vessal s layered.
@ The body of the vessel provides the residence time for the ||qLHU and vapour phases to
separate.

The off-gas entrained In the teed rises, flowing through the gas space to an outlet at the top m
of the vessal.

V-104 is eguipped with a boot. The vessel separates two immiscible iquids: a hydrocarbon OverView Of eaCh equipment item in

@ liquid phase and an aguaous sour waler liquid phase. The denser sour water sattles in a
boot at the bottom of the vassal. The boot has a much smaller diamatar than the maln S t
vessal to allow for easier control of the liguid level. a YS' em

@ Sour water axits from an cutlel nozzle located atl the boltom of the boot.

The Main Column Top Accumulater in the Main Fractionator Overhead System is a three phase, horizental separator that

saparates condensed Cruda Main Fractionalor overhead from sour water and hydrocarbon vapour. This vessel is The hydrocarbon quld orms a top lquid layer above the Sour water phase and exits from Picture Of e quipment in the ﬁeld

aguipped with a water bool thal facilitales phase separalion. an outlet nozzle at the boltomn of the vessal,

Condensate from tha Ejector is discharged into V=104,

Vorlax breakers, localed direclly abave the liquid outlets, profect the downsiraam OverView and purpose Of eaCh

equipment by praventing whrilpooiing of liguid, which would allow vapour 1o flow cut with

the liquid. eql]jpment itEITl

Monitoring

Client specific detailed equipment

Monitored Variable Location Tag Number
-
Vessel Pressura Fiald T5-PG-018 d
Vassel Leval Fiald T5-LG-020 raWIngS

Vessel Boot Level Field T5-LG-021/022

Internal components of equipment

Vessel Information

Vosse Phases Separatad How it works section

Mg Lciame Top OH-gas, sour waler, hydrocarbon liguid

Key
Untrealed Fractionator
Dverhead

- Sour Water

Off-Gas Accumulator (W-7504)
Condensate : 12

— —— Monitoring points
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The figure to the right showa the layout of a typical fractionation
tower and its asecciated equipment. Fractionation 1owers

b 9=nerally consisi of a series of perforated horizontal frays or
packing matasial aranged in & cylindrical column. The trays or
packing are contacting devicas arranged in the column to bang
Eguid and vagor into contact in order to obtain the desired
saparaton.

Fead enters the column *flash zone® where reduced pressure
causes vaporization of the ighter components of the mixtura.
‘Vapors rise up the column and bagin to cool. while the higher
[pailng range components of the feed remain in the liguid phase
and fell downward. The flash is a very rough separation. The
wvapor atill contains a significant quantity of heavy componenis,
and the Aquid contains a significant gquartity of light components.

. Rising above the flash zone, each succeeding tray is cooler than
the tray below as the vapor bacomes rich in lower boiling range

| components. Vapor exits the top of the column and is routed to

| an overmead condenser, where it is cocled and condensed
before entering a reflux drum. A portion of the condensad
ovarhead is recyclad from the refius: drum to the top of the
column to provide downward flowing liquid, called reffux, that is
nacessary for contecting the upward flowing vapor. This vepor-
Bguid contact allows lightar companants 1o vaponze and heavier
components 1o condense. The use of reflux increasas the purity
of the everhaad product, as kow boiling companents ans
transferred from the Sguid to the v phese. The enrichmeant af
the vapor phase (with the lowar bailing ranga COMmponents) a3 it
comes infe contact with reflux is celled rectification.

As the liquid portion of the feed falis down throwgh the column,
the same action oocurs on each tray. The falling Bgud bacomes
fhatter and heavier es the lighter comgenents veparize. The
temperatura increases going down the column due to an
Imcrease in the heavier component concentration.

The kguid that reaches the bottom of trve column enters &
rabodier. The reboiler provides the heat to bring the tower
lbattomes to #s boiling point and generate vaper neaeded for the
fractionation process. The wapars are returned to the column 1o
ramove light ends end provide stripping vapor.

Since the liquid reaching the reboiler is stripped of lightar
components, allowing for a purer bottoms product. the section
below the faed is considerad the stripping section.

www.peoplecoreinc.com

Overview:

Lighter Praduct

Side Draw

b

Side Draw

A7 1 YN

Rabailar

Heavier Product

Fractionation Technology

Separalion processes are crucial to the refining and chemical procass industriss. Fractionation is a separation mathod used for purifying liquids and separating mixtures of liguids into different components, based on
the bailing points of those companents. It is a physical separafion process thal does not ulilize any chemical reactions 1o achiave separation.

Wapor riaes through the column, contacting dowmward flowing liquid vie packng or trays.

Heavier comgponents in the rising vapor come in contact with the coolar liquid flowing
downward. The vapor givas up ita heat 1o the liquid, causing it to boil. Lighter
components in the bguid vaporize and flow upward. The cooler bguid cools the vaper,
end heavy companents condense and drop downward through the cofemn. This patiem
of condensation and vaporization is repested through the tower. Rising up the tower,
composition is richer in lighter. more volatile components. The concentration of heavier
componants increases trevaling down the tower.
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Owverview:

The goal of fractionation technology is fo physically separate the components of 8 mixiure based upen their diferent boiling points. The aim is to optimize the production of desired fractions, or culs, while meeting &l product specifications

ne.
Mmyfunlprs can affect the performance of the systems within the unit. Operating variables, such as temperature and pressure, can have a significant impact on the yield and guality of a system's products. This sectien details some of the

]
relafionships between unit goals and important process parameters, and describes how to help mest the goals of the unit. Careful monitoring and confrol of these varables will enable the unit to operate to its full potential.

Normal Operation Reflux Aate Increass

Temperature Increase

In general, increased reflux ratio wil lower the temperaiure ai the

log ol the calumn and increase The puity M lhe overhead
product Becauss fewer vapors are now going into the oveshiead,
i ameunl of 1ap praduct will decreass. Lighter averhsad,

1he refiux rats. How el ralia thal is oo high can lead o
icrwar I'luud ng &l rridscmned aparatian,

Temperature Temperaiure
Incramse Decrease

R

¢ Decrease

s Mormal Flow Rale

= oamamm  |ncreased Flow
Rale

— e Decreased Flow
Reaie

Mo rmal Density

1 e eolumn lemperaturas are noreased, lor instance, dus ko
Ittt e r bi ghér rebmlm dMy hea vt companants will
vaparize and ri Eing products 1o be o
haavier and go uﬂ ps

- — e |ncreased Density

*  Decrease Densiiy

Fractionation Technology - Operational Relationships

www.peoplecoreinc.com
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Overview:
Contreller 840PICA-D03 conlrols the
?{._’;:;1&} i%l:;:;i‘;‘g‘;’; fﬁf;ﬂw L The instrurnants in the Light End Removal System control the following: pressure and level in the EO Buffer Vessel, minimum flow rate through the Glycol Unit Feed Pumps, feed flow rO eSS
Theaa cnirci valvas in & apli range B rate to the Residual Absorber, pressure and level in the Residual Absorber, pressure and level in the Residual Gas Compressor Suction KO Drum, discharge pressura from the Residual C

cenligu - The desired sef paind is Gas Compressar, and temperature of flash gas.
! Knockoad Pt W | M |

anilered inte conroler BA0PICA-DO3. The
pressune s maasured by conlrofier
Transmitler BADP ICA-003. In response lo &
differancs betwean he measued
pressure and the sel poinl, B40PICA-003
manipulales canirel valves
PICA-DO3ABIC.

Il thes prassure in V-B401 is very low,
cofilraler B40PICA-DOZ |

=1
EI

umgp (P-B401ABCL The
point i= entered inlo conboollar
Transmiflers B40FICA-312'31 3G,
Incaled an the discharge of P-B401ABC.
Inrespanse o & dilferance between the
maasurad llow fals and he sal point,
cofilralérs BA0FICA-31 216
manipulale conirel valves S40FICA-31 27
13/316. This adjusis the fow raie threugh
fyeal Unil Feed Pump in arder lo
ain e minimum o requirement.

i
i
' |
| 1
! 1
i ;
|
wvalve BAOPICA-0038 v | i
into the vessel. This wi asa R Q | 1
pressure in'V-8401 in arder lo meel the b - 'ﬂ' s (,‘ﬁ
=al poind, “ - g i s
3 B Lome | s iy SN .
I the préssare in V-B401 is low, conlrober ™ — = =i A st ===
oz vomte et © pemws e [ Function and purpose of process
AIOPICA-O03A, allowing CO; 1  E— e - =i
veasal. This wil increase the pressurs in I _U e I
W-B4D1 in arder b rmeet the sel peinl - Corpancr i Q
__ - | - . . on under norm
IF the pressire in V-B401 is abeve the sat = 3 | i £ F C I'O ers I' Or a'
point, cortraller BIOPICA-003 will open ik e L 5 1 ‘C} - LT) | .
conirel valve 840F ICA-O0AC. This will vent - o o oo ﬁ - o = = ow i ; i i
high pressure gas rom (e vesss) o the rpiei e L T e L LT i 1 o 0 eratlon
Regidual Absorbar (C-8401) leed in order Fut dbmortant o 000 [ l
[ ———1 e Ty | & i 1 F‘\ :J; |
Purpose: s i | ' ol o—
The pbjaclive of S prassiie canlreler e — —_— I__ -t | —= o L) .
BOPICA-O0 i o mainkain the pressure L S e ety
ihe EO Butlr Vs | el | B ntro to controls 1or outside
E L} e
N
] i B4 e | A
b = i L M
Contraller B40FICA-3120313/316 sontrcis | | Saikon K et s B T B A O'p era Or
b mininum Pow rate thrsugh e Glyeal | T2 - ssaEnc-sn
] g N |

£ -’ ° & & & =3 "Detailed description of the
& components and logic behind each
control loop in the system

Purpose:
Minimum Bow protection pravents e
o cavitaling.

Inatrument Signal

————— Software Link

Bracoes : Light End Removal System
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Overview:

Bypass is used to control vessal lavel or the flow of material, without upsetting the unit. Maintenance or a Console Operator will alert the field operator when a valve needs to be put on bypass. The
pictures below depict putting control valve 21-LV-321 on bypass; however, these steps should be performed when putting any high pressure valve on bypass.

]
@ Communicate with the Console Operalor prior fe opening the bypass valve I
@ Baraly opan the bypass valve until some flow can pass through

@ Observa the control valve stem to ensure that il closes

@ Communicate with Consode Operator and adjust the bypass vahse in order io maet the desired llow rate

P — Job aid on how to perform specific
(B) Clase the downstream black valve taSkS

Materials needed to perform the
task

Step-by-step instructions

Pictures to guide the operator

How to Put a High Pressure Valve on Bypass

www.peoplecoreinc.com //I. PEOPLECORE 17




Overview:

1t a purnp, fan, or other piece of equipment does not start. it is possible that the breaker is tripped. In this case, the breaker must be reset in the Motor Control Center (MCC).

(1) Go to the Mator Cantrol Gentter (MCC)
{Z) Locats the braaker pansl of the pisce of squipment you are trying to start

* A name plate on top of each column of breakers indicates the section, and the individual name

plates on the breakers indicate the piece of equipment
@ Desnangize the breaker by pushing the handle down
@ Hit the raset butten until you hear a “pop”
{E) Reenargize the braaker by pushing the handle up
Starl the squipment in the fisid
@ If the equipment trips again, call the Engineering and Instrumentation Departiment (E&I)

© Deenergized Breaker

@ Energized Breaker

How to Reset a Breaker in the Motor Control Center (MCC)

www.peoplecoreinc.com //IQ PEOPLECORE

Duties

Job aid on how to perform specific
tasks

Materials needed to perform the
task

Step-by-step instructions

Pictures to guide the operator
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Overview:

Qil leved must be maintained in the #4 HDS Recycle Gas Compressor (25C-103) oil reservair, When the reservair level drops, oil must added so that lube and seal oil can be supplied to 25C-103.

@ Check the leval on either sight glass to datermine if you should add ail @ Ensurs that the filler is not plugged by chacking

« The lavel should be above the whits lina on the short sight glass the et

if the spring is in the rad area it i ed
« During startup the leval might anly ba visibla on the 1l sight glass = g RRT ares ks phit

(2) Check that the ball valve is open s that oil can flow into e tank N AR ed, changs st the Hier

How to Fill the Oil Reservoir on the C-103 Compressor

www.peoplecoreinc.com

Job aid on how to perform specific
tasks

Materials needed to perform the
task

Step-by-step instructions

@ Start the pump by turning tha elactrical

Pictures to guide the operator

switch to start

Turn the pump aff ones the ol level is
abowve the white line on the short sight glass
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Overview:

A Distributed Conirol System (DCS) is a complex mondloring and oparating system used lor most process units. Board Operalors use tha DCS o remotely start up, monitor, operate, troubleshoot, and shut down a process
unit or systems. Board Operatars interact with a process unil using DCS Warkstations, typically located in a centralized control room. Behind the scenes, complex software connects fiald-located process monitoring devices
and controllers through a central computer to the workstation monitars. The graphics on the workstation monitors display the process in real ime and allow the Operator 1o directly interact with the unit.

Main DCS Components Typical DCS Architecture

DCS contain hardware and softwara. Main parts of the DCS are:
(i) DCS Workstations

The Board Opearator intarfacas with the process through the DCS
Workstation (Human Machine Interface; HMI). The Warkstation is
equipped with six monitors, three computer lowers,

a keyboard, mouse, and printer. The Oparator monitors and can
adjust tha pracass by accessing conftraller sat points thraugh tha
workstation.

Control Network

The Contral Netwark contains tha wiring that ensuras
communication betwasn DCS system parts.

(2) Eield Control Station (FCS)

Field Control Stations are the “brain® of the DCS. They receive
the inputs, automalically carry out calculations/algorithms, and
generate output signals. Inputs and outputs are electric or
pneumatic signals. Inputs are measurad, calculatad, or given by tha
Dparator or the DCS. Dulpuls are generated by the contral madules
o adjusl confral elaments.

(® Data Histarian
The Data Historian is a server that stores process vanables, set
points, and cutput values that may be used lor trends or
compliance.

(%) Aditional Computers

Additional computers are often connected o the DCS lor the
purposas of advanced process control, alarm manageamant, and
othar administrative system processes. The DCS is connecled ta
the athamet to provide information ta users not directly invalved
with process operation, such as Managemant, Sales, and
Accounting.

(&) Eield Devices

Field Devices consist of transmitters, control valves, switches,
motors, and mare. Thase companants receiva a 4-20 miliamp (mA)
signal from tha DCS, which rapresants 0-100% of tha range af
measuremant ar control.

Workstation

& condral room contains muflipla
workstations. Each station is associaled
with a part of iha process and oparated
by an assigned Operator,

Field sensorsfransmitlers measuring process
variables

Contral valve positions
Run status of pumps, compressors, el
Operator-given values (2.9., set paints)
Programmed Valuss (PLCs)

DCS Input Signals DCS OQutput Signals

Inputs far process condral by the Field Control
Stations are typically eleclrical or pneumalic signals.
Thay can, for axampls, come from:

Oulputs from the Fiald Contral Stations are
typically electrical or preumalic signals. They can,
for exampla, come from:

Sal poinis
Start/Stop signals
WValve positions
Alarms

Automated shutdowns and interlocks

DCS Overview - Main Components and Architecture

www.peoplecoreinc.com
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Instrument Faceplat

Parameter Display Area

DCS Overview - Components of an Instrument Faceplate (cont

www.peoplecoreinc.com

Data ltem Mames: The names of the variables defined 1o the instrument are displayed Data ltem Value: The numencal valus of
in the Parameter Display Area in three distinct sections. The numarical valus is () the displayed variable, i.e., prassure,
displayed to the right of sach variabls. Not all instruments have all threa variables temperature, level, flow, etc.
& J’__ defined 1o them. A short explanation of each variable can be found balaw:
Disp;:.‘:r‘lrf;.‘:: ‘\] = PV: Process Variable. The current measured value of the instrument, i.e., input. x n :
_ « SV: Set Point Variable. The dasired value of the PV. This valua can be changed by | f;:::“;::fhg;?f:;xt;::?_':_l_
e the Operator when in AUT or CAS (primary SV only) Mode. PSIG, degF, %, MSCFH, ate.
Display Area = MV: Manipulated Variable. The culput signal sent out to change the PV, This valus
can ba changed by the Operator whan in MAN Mada.
"
Paramater i 5
Display Area Output Value Pointers: Tha MV Output Manipulated Output Value Limit Bar: The imP;g.%T,?mer;!;uw limit, La., Range
Walua Pointer {iaft) indicates the current valus Manipulated Owiput Value Limit Bar 2 & > e
=  MHML: Manipulated variable highdow
of tha menipulated variable. Tha SV Output indicates the zone between tha high and low kit sef point P
‘Valua Pointer {right) indicates the current Emits of the manipulated output velue (MH
valua of the Setﬁlli‘t_ Tha colar of the 1o ML} in green. in AUT Mode, the MV will = OPHIOPLO: Manipulatad output Index
@ pointars changes to indicate whethar or not not exceed or fall below this range. 3 :ﬁ‘ﬂ':;'h‘:l"'gn il
T Operator can I'I'}Pﬂlf)' g vanahlals. It Manipulated Output Index: The = PH: High limit alarm set point
painter can be manipulated, it tums RED. If Manipulatad Outo Ind ks ; .
. i pulate: putindexes are displayes = PL: Low limé alarm sat point
the pointer cannot be ma_nlpula!:ad. 1t Ty mext to the MV scale as two blus index = LL:Low low lmit alamm sat point
- Foreasmple, AT Made, e 3 marks. These sre Oparstor aids onfy anddo |«  MVY: Manipulaied (500
I= red and the MV is yellow. In MAM Mode, the x 2
SV i yallow and the MV is rad. notf rastrict the Ml-'au{nurwue__ln M5N variable ) =
Moda, they can be usad as manipulation = S5V: Sstpont Ll |
guides. In AUT Mode, they can be usad to variabla
Instrument Output Clamp State: Wnan the MY or SV is warify that the MY is within the normal .« PV
Display Area in the Clamp State, a clamp mark [C] i cparating ranga. variable
displayed on the pointer. Clamp State means
that the diraction of the autput value is Open'Close Mark: This mark indicates
EL @ restricted, i.a., the value cannot be changed fo what the instrumant's vahve position will be
srEedid) exczad or fall below the present output vaiue, in response to the MV cutput valug. A %:
50 that only the manipulated output valus denact-acting control valve will be fully closed
(MW} im the direction that cancels CLP+ or at My=0% and fully open at MV=100%. A
CLP- can be output. reverse-acting control valve will be fully
Bt opan at My=0% and fully closad at
Operation Set Point Value Limit Bar: The MV=100%.
X — Operation Set Point Value Limit Bar indicates
Operation Mark 4 the zone between the high and low limits of s
Data Eniry Process. Variable Bar: The the sat point valua (PH to PL) in green. It also FY Sc:h ”‘9“"-.""",'“““;5 'I;1h|s e S 5
Diatog Box Process Varigble Bar @ Indicates the zenss betwaen tha high Emit and w; e r"””‘;’j\"‘"g ‘a:\g;! 1fa process
Call Buttan indicates tha value of the PV. the high high fimit {PH 1o HH) and between “;_"'9 2. If the P'Y exceeds or fals De_lmv
The calor of the bar changes the low limit and low low limit (PL ta LL) in rad. this range, the data status of this mput
with the alarm status of the Thig limit bar aliows the Operator to see if the signal becomes invalid {BAD) and an I0F o Qpen the Tuning View of any
instrument (Graen. Aad P is within the normal aperating range and 10P- alarm wil rasult. F"‘E"}f" e g axack i riseio
Yallow, ete.) haw close it Is to being in an alarm state. walues for all of thege vafables.
N } -
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DCS View — Natural Gas Graphic GR0101

Caontraller/

Indicator Process Variable

Matural Gas Supply

Final Control
Elemantf
Fail Position

Control Table

Board
Operator

@ & & ® @

@

function key #17 on the Operator Keyboard.

Malural gas is feed for the Primary Reformer and is used as fual gas for the planl. Natural gas mainly contains
mathane, which reacls with steam in the Primary Reformer to form process gas. Access this screen using

To mainbain
@ confinuous natural gas
supply lor the plant

Control Objectives

Maltural gas is supplied from the pipsline. Tha Operator is responsible for
moniaring and mainlaining flow rates and pressure to the users in the plant

® Q

@ T reduce sulfur in
rafarmer fead gas

remeval.

Sulur must ba removed from Reformer feed gas to pravent catalyst damage.
Mairtaining conditions in the Desuturizers is assantial for sufficient sulfur

®@ @ @ @

Use

Flow, Pressure, MA Use to identily if supply problems eaisl
Temperalure
Gas Flow Rate to Ev-1014 ME..II'IIE..IH natural gas flow rate by
Desulfurizers FC adjusting control valve [faceplats on
view CGO101/0110)
Gas Prassural Monitor to ensure lemperature and
Temparatura to A pressure for proper operation of
Desulfurizars Dasulfurizar
T Temparatura in NA Manitor bed tamperatura lo evaluate
a8 102-0/103-D sufficient desullurization
Gas Pressure fo Monitaor o ensure fead gas flow to
4 MA s
Preheal Cail reforming section
m ﬂ Gas Flow o NA Monitor 10 ensure leed gas flow to
Preheal Coil reforming section
Desulfurized Gas Maoniter 1o ensure sulficient supply
n ] Flow 1o No.1 Acid NA (FI-808A faceplate on view CGO110/
Plant 113)
Maonitor to ensure sulficient fuel gas
H ] Fgai = Flow In A supply for Reformer and if in use to
Primary Refarmar =
Startup Healars
| it uized Fuel Gas Flow o
Wilities/Mo.2 Acid MA Monitor o ensure sufficient supply
Plant
Fusl Gas Flow to ¢ i
- i m ARUMAL MA Maonitor 1o ensure sufficient supply
Total Gas Usage Calculated sum process and fuel gas;
E tfar Reformer (Fual NA Usa to detarmins of discrepancias in
and Procass) measuremants are presani
Difterancs in Gas Calculated diffarence belween gas
ﬁ MA usage #11 and #1; use o evaluala gas

1o utilities, #1 and #2 acid plant
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